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0 WILL PRESENT BRIEF OVERVIEW OF SOME STRUCTURAL RESULTS THAT CAME FROM SPACE STATION 
"SKUNK WORKS" 

0 PRESSURIZED MODULES 
0 PRIMARY TRUSS STRUCTURE 
0 DEPLOYABLE SINGLE FOLD BEAM 
0 ERECTABLE BEAM 
0 DEPLOYABLE DOUBLE FOLD 
0 TYPICAL TRUSS ATTACHMENT DEVICES 
0 DEPLOYMENT BACKUP PROCEDURES 
0 CONCLUDING REMARKS 




reference configuration 
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THE PRIMARY STRUCTURE OF THE MODULES USES TYPICAL AIRCRAFT CONSTRUCTION 

0 I.E. 0 SKIN-STRINGER 
0 HONEYCOMB 

0 IT IS DESIGNED PREDOMINANTLY BY ORBITER LAUNCH LOADS, 

SOME UNIQUE ITEMS THAT ARE BEING STUDIED FOR POSSIBLE USE ON THE MODULES ARE: 

0 MECHANICALLY PRESTRESSED CIRCULAR WINDOWS 
0 PENETRATION TOLERENT STRUCTURE 


MECHANICALLY PRESTRESSED 
CIRCULAR WINDOWS 


• GLASS FLAW GROWTH RELATED TO TENSILE STRESS 

• WINDOWS SENSITIVE TO SURFACE DAMAGE 

• TEMPERED WINDOWS FAIL WHEN SURFACE COMPRESSION PENETRATED 

• MECHANICAL PRESTRESS MINIMIZES TENSION IN GLASS 

• MECHANICAL PRESTRESSED WINDOW DEVELOPMENT SUPPORTS 
LONG TERM SPACE PROGRAMS 
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PENETRATION TOLERANT STRUCTURE 



EXTERNAL 

METEOROID 

BUMPER 



SOFT VISCOELASTIC 
MATERIAL WHICH 
HARDENS WHEN 
EXPOSED TO 
VACUUM 


KEVLAR 

CLOTH 


UNDER 

HYDROSTATIC 
STATE OF 
STRESS 



• VISCOELASTIC MATERIAL GETS EXTRUDED 
DUE TO THE AP BETWEEN VACUUM AND 
THE INTERNAL PRESSURE 

• BECOMES RIGIDIZED BY VACUUM 

• PROVIDES TEMPORARY PRESSURE SEAL 


II. SPACE STATION PRIMARY TRUSS STRUCTURE 

0 NUMEROUS SPACE STATION CONFIGURATIONS WERE CONSIDERED BUT A GRAVITY GRADIENT 
STABILIZED STATION WAS SELECTED AS A REFERENCE 

0 SUCH A CONFIGURATION USES A LONG TRUSS ( A00 ft) BEAM AS ITS BACKBONE TO 
WHICH ARE ATTACHED SUCH COMPONENTS AS THE PRESSURIZED MODULES, SOLAR 
COLLECTOR STRUCTURE, VARIOUS PAYLOADS, ETC. 

0 ALL COMPONENTS MUST BE BROUGHT TO ORBIT BY THE SPACE SHUTTLE AND ASSEMBLED 
IN SPACE 

0 VARIOUS DEPLOYABLE AND ERECTABLE STRUCTURES ARE BEING CONSIDERED FOR THE 
PRIMARY TRUSS 
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3 stowed bays 





Nodal cluster fitting and MRMS guide pin. 





‘Tube cut away 
to ahow Interior 


Close up of nodal fitting. 
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Over center hinge joint in surface struts. 


DEPLOYAELE TETRAHEDRAL TRUSS 


o THE TORSIONAL AND BENDING STIFFNESSES OF THE DIAGONAL 
AND THE FOLDAELE STRUTS (IGNORING JOINT TOLERANCES) 
FORCE NODES TO REMAIN PARALLEL AND RESTRICT JOINTS 
TO DEPLOY TOGETHER 





III. TYPICAL TRUSS ATTACHMENT DEVICES 


MODULE ATTACHMENT TO 9 FT SQUARE 
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MODULE ATTACHED TO FLAT SIDE OF TRUSS. 




RELEASE PIN 



ATTACHMENT OF LARGE PACKAGES TO 
TRUSS . 


VIEW C 











C mUDIHG REMARKS 

0 NEXT YEARS WILL BE HEAVILY OCCUPIED WITH CHALLENGING STRUCTURES WORK. 

0 THE SPACE STATION IS MORE SPACE FACILITY THAN THE SPACE VEHICLE. 

0 LAUNCH VOLUME IS MORE CRITICAL THAN LAUNCH WEIGHT. 

0 ONE OF THE GREATEST CHALLENGES PRESENTED WILL BE THAT OF SPACE STATION ASSEMBLY 
0 CONSTRAINTS IMPOSED BY SHUTTLE SIZE AND CENTER OF GRAVITY 
0 BEHAVIOR AT EACH STEP OF CONSTRUCTION 

0 WE ARE ON A THRESHOLD OF SPACE WHERE THE CREW MEMBER WILL SHARE WITH THE HARDWARE IN 
PROVIDING FULL SYSTEM RELIABILITY AND MAINTENANCE. 
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